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CURRENT NOTES. 


METEOROLOGICAL ReEecorp-Boox.—Mr. O. N. Oswell, Signal 
Corps, Cambridge, Mass., has issued a very compact and neat 
pocket record-book. He has crowded all ordinary observations 
for a year into a moderately thick duodecimo, and yet has suffi- 
cient space for elaborate record of miscellaneous phenomena. 
The columns are arranged with reference to the observations 
and reductions of the Signal Service, apparently; to adapt it to 
other services, that of Michigan, for instance, some changes 
would have to be made. 


Tue New Cuter Siena Orricer.—On the fourth of March 
the Senate finally confirmed General Greely as chief signal 
officer. His selection to this post was a most appropriate and 
fortunate one. He is a scientific meteorologist, as is shown by 
his publications. Moreover his Arctic expedition showed that 
his loyalty to the science could carry him through the severest 
privations and even through great danger to life. Under Gen- 
eral Greely’s direction we may properly expect not only increased 
efficiency for the service but also thorough appreciation of the 
scientific aspects of meteorology. 


A BraziLian ScrENTIFIC JouRNAL.—The Revista do Observa- 
torio is a monthly journal of sixteen octavo pages, issued by the 
Imperial Observatory at Rio Janeiro, and may be taken as fairly 
indicating Brazilian thought in the physical and geographical 
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sciences. It completed its first year with the calendar year of 
1886. The numbers before us contain such articles as the 
“Graphical Prediction of Occultations and Eclipses,” “ Simul- 
taneous Meteorological Observations in the Empire,” “The 
Change of the Site of the Observatory,” ete. There is each 
month a review of the weather of the preceding month from 
observations at the observatory and a prediction of the principal 
celestial phenomena for the month to come. The journal is 
attractive in form and creditable in make-up. 

THe AvstTriaN METEOROLOGICAL SERVICE is perhaps the best 
organized in the world and its observations are carried on with 
a high order of scientific precision. It has been often mentioned 
in these pages. From the Jahrbuch for 1885 we learn that dur- 
ing this year observations were taken at 363 stations, of which 
360 were in Austria proper or in occupied lands. The total is 
an increase of seven over the preceding year. The foreign sta- 
tions are Prisren (Albania), Alexandria, and Beyrut. At four 
stations the observations are read hourly from autographic ap- 
paratus. These stations are Vienna, Klagenfurt, Obirgipfel, 
and Kremsmiinster. A separate part of the Jahrbuch gives the 
temperature means from 1851 to 1885 for the Austrian Alps and 
their vicinity. About fifty pages of the yearbook are devoted 
to magnetic observations at Vienna. This service is under purely 
civil control and its director is Dr. J. Hann. 

LIGHTNING-STROKES IN GERMANY.—In a model statistical study 
of this subject, Dr. Hellmann speaks in a way which should 
put a quietus to the statement in the newspapers, founded 
on German studies, that lightning-strokes are increasing in 
number. He finds no basis for the conclusion. Lightning- 
strokes on buildings depend, not on cosmical causes, but on such 
simple things as the construction of the building, its height, the 
material, its relative isolation, and the character of the soil 
underneath. As to the latter, his evidence is unexpectedly 
strong, and he shows that to one stroke on calcareous ground in 
Germany we may expect seven on clay soil, nine on sand, and 
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twenty-two on loam. The danger from lightning is naturally 
greater on open plains, and as to its selection of trees, Dr. Hell- 
mann finds that it strikes the oak fifty-four times as often as 
the beech. 

AN Important FEATURE oF NatTuraL Gas.—On January 6, of 
this year, at Youngstown, Ohio, natural gas which leaked from 
pipes and mixed with the atmosphere exploded, causing a fire, 
burning a number of large new buildings and a church. Loss, 
$100,000. The cause of ignition was the watchman’s lantern; 
his clothes were set on fire and he narrowly escaped death. 

Apropos of this explosion, the American Exchange and Re- 
view calls attention, as follows, to a remarkable feature of nat- 
ural gas. This new illuminant and fuel gas is peculiarly dan- 
gerous to life and property because being inodorous, like water- 
gas, leaking of it to a dangerous extent may occur without being 
noticed until disaster happens. The composition of natural gas 
is peculiar; it has been stated by chemists to contain gaseous 
combinations: marsh gas, ethylic hydride, olefiant gas, carbonic 
oxide, hydrogen, nitrogen and carbonic acid. On the other hand, 
some analyses of it show the presence of only marsh gas and 
carbonic acid, with traces of hydrocarbons; others note only 
hydrogen, marsh gas and oxygen. The able chemist of the 
Edgar Thomson Steel Works shows by his analyses that certain 
natural gases contain no nitrogen, while others have as much as 
23.41 per cent. of it. From the same well the hydrogen in na- 
tural gas ranged from 25.62 to 35.93 per cent., and all the sam- 
ples tried of it contain some each of the seven gases first above 
enumerated. It appears that the analysis of the same gas will 
vary according to the position from which it is taken, and the 
distance from the well—so that exact knowledge of composition 
of any of such gas becomes very difficult. 


Enormous SNOWFLAKES, JAN’y 7, 1887.—During a short snow- 
storm, suddenly the snowflakes were 2} in. in length, and these 
produced a dense snow wall 50 yards off. In two minutes they 
were 23 in., one measured 2? by 24, and 3-10th of an inch thick; 
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at 12 hours and 16 minutes they had increased to 34 in. (several 
4 in., and some not caught were evidently even larger). 

A minute before this storm commenced, myself and two as- 
sistants were measuring and weighing the snow of this morn- 
ing’s fall, and I had a number of flat circular glasses of 6 in. and 
8 in. in diameter kept at the freezing point; we were, therefore, 
well prepared for experiments. The glasses were so cold that 
after sketching the outline, and placing each in a cold shed, it 
took after the storm was over five minutes in a hot-house to 
quite melt the snow. 

The large flakes were within 12 in. of each other. When 
melted the largest yielded 16 drops of water, others 14 and 15. 
I think that I ought to have added at least another drop for what 
remained on the glass after no more drops would fall, but I 
thought that I would be within the mark. The water from seven 
of those flakes weighed within 2 grains of } of an ounce. One 
flake of 34 in. by 24 in. was estimated to be 14 in. thick before 
it settled on the glass, on striking the glass it became compressed 
to} of aninch. None of the flakes increased in size on falling 
on the glass. The flakes were not broken fragments, but com- 
posed of hundreds of perfect crystals, at every conceivable angle, 
more however horizontal than vertical. 

The temperature of the air was 32°.6, and of this snow 32°.4 
(taken ten minutes afterwards); the fall lasted only from 0.12 to 
0.20 P. M. 

I never before saw flakes anything like this, they were more 
than the diameter of oranges. 

In the last six minutes one-fifth of an inch fell on the glass 
measure, and this yielded .030 in. of water (7. e., 1 in. of water 
to 6 of snow). 

The flakes were divided into four classes:—(1) 34 inches and 
more; (2) 2 inches; (3) much smaller flakes; (4) very small 
flakes. 

1. These fell at an angle of 85° with the velocity of 10 feet in 114 seconds. 
“ 70° “ 13; 
56° pe 21g 


45° much slower. 
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I find that the storm was at least five miles wide, as at Chep- 
stow they said the flakes were the largest ever seen. 

If the flakes had fallen quite perpendicularly they would I 
think have been even larger.—E. J. LowE in a letter to Symons’s 
Monthly Meteorological Magazine. 

RoyaLt Merreoro.oaicaL Socrety.—The usual monthly meet- 
ing of this society was held on Wednesday evening, the 16th of 
February, at the Institution of Civil Engineers, 25 Great George 
street, Mr. W. Ellis, F. R. A. S., President, in the chair. 

Mr. E. T. Edwards, Mr. D. FitzGerald, C. E., Mr. T. B. Groves, 
F. C.S., and Mr. W. W. Midgley were elected Fellows of the 
Society. 

The adjourned discussion on the Hon. R. Abercromby’s paper 
“On the Identity of Cloud Forms all over the World, and on 
the General Principles by which their Indications must be read,” 
was resumed; and the following papers were read: 

(1) “Remarks Concerning the Nomenclature of Clouds for 
Ordinary Use,” by Prof. H. H. Hildebrandson, Hon. Mem. R. 
Met. Soe. 

(2) “Suggestions for an International Nomenclature of 
Clouds,” by the Hon. R. Abercromby, F. R. Met. Soc. Both 
Prof. Hildebransson and Mr. Abercromby have paid great atten- 
tion to the qurstion of the forms of clouds, and having recently 
conferred together they have agreed to recommend for interna- 
tional use the following ten principal varieties, viz.: High-level 
Clouds: Cirrus, Cirro-Stratus, Cirro-Cumulus; Middle-level: 
Strato-Cirrus, Cumulo-Cirrus; and Low-level: Cumulus, Stratus, 
Strato-Cumulus, Nimbus, Cumulo-Nimbus. 

(3) “The Influence of Weather on the Proportion of Car- 
bonic Acid in the Air of Plains and Mountains,” by Dr. W. 
Marcet, F. R. 8., and Mons. A. Landreset. The authors give an 
account of some experiments which they have made on the pro- 
portion of carbonic acid in the air at Geneva and on the summit 
of the “Dole,” the highest point of the Jura chain, the differ- 
ence in altitude being 4,193 feet. The results of these experi- 
ments show (1) that in fine, clear weather, on a mountain chain 
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of moderate Alpine altitude, and in the adjoining valley or plain, 
the atmosphere holds the same mean proportion of carbonic 
acid at both places; and (2) that when the summit of a moun- 
tain chain is in a fog, a circumstance which frequently happens 
in an Alpine district, the air in the fog contains a smaller pro- 
portion of carbonic acid than it would hold in fine clear weather. 

The Secretary, Dr. Tripe, read a letter received from Sir F. 
Abel, Organising Secretary to the proposed Imperial Institute, 
inviting the Society to draw the attention of the Fellows to the 
undertaking, with the view of their contributing towards it. 
The President stated that copies of the letter and of the accom- 
panying paper, explanatory of the scheme, would be forwarded 
to each Fellow. 

Tue Heitcut or Cumutus CLoups.—The level bases of cumu- 
lus clouds are regarded as standing at the altitude where con- 
densation begins in the ascending currents of air that produce 
them. On the assumption that the air rises from the surface of 
the ground, when its temperature and humidity may be deter- 
mined, and knowing that ascending non-saturated air cools by 
expansion at the rate of 1°.6 F. for 300 feet of ascent, it is com- 
monly stated that the height of the cloud-base = (temperature of 
surface air—dew-point) ~ 1.6 < 300. This is not strictly cor- 
rect, as was shown by Hertz (Meteorol. Zeitschrift, December, 
1884). Let the pressure be 30 inches, the temperature of the 
air be 80°, and its dew-point 65°: by the above formula, the 
cloud-base should be found at 2,812 feet; by Hertz’ table it is 
about 3,370 feet. The reason for the difference is as follows: as 
a given mass of air rises, it suffers two changes; one of which 
(expansion) decreases its relative humidity, while the other 
(cooling) increases it. It is therefore not sufficient to cool this 
mass of air down to the dew-point that it had at the surface of 
the ground; it must cool down to that lower dew-point called 


forth by its expansion. 

The height attained by the top of a cumulus cloud is limited 
by the rate of vertical cooling in the atmosphere; it may rise 
until the ascending air current cools down to the temperature of 
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the air into which it climbs; then it can go no higher, but must 
turn aside laterally, and hence our great thunder-storm cumuli 
flatten and spread out into a cirro-stratus cover. It has been 
suggested that this change of form accompanies the change from 
water droplets to snow spicules; but it can hardly be questioned 
that the temperature at which snow forms will be reached at a 
much less height than that of the top of thunder-storms: the 
upper part of the thunder-cloud is chiefly snow, as is shown by 
the snow-fall on high mountains, when rain falls in neighboring 
valleys. Cumuli of the ordinary round topped form fail to 
reach this maximum height, probably because the ascending 
current is relatively slow; the condensed vapor, tending to fall 
against the current, wears it out: the cloud settles down and 
dissolves. This is generally accompanied by a forward rolling 
motion, due to the greater horizontal velocity of the upper than 
of the lower wind. 

There is a paradoxical stage in the formation of cumuli pointed 
out by Hertz. When the ascending current reaches the temper- 
ature of 32°, cooling temporarily ceases and condensation is for a 
time replaced by aslight evaporation: at least, so theory demands, 
on reasonable assumptions, made for the sake of simplicity. The 
case is this: when the ascending air is cooled to 32°, it contains 
some uncondensed vapor and a great number of minute water 
droplets. Consider the condition of a single cubic foot of this 
air, assuming that the droplets are so minute and so well scat- 
tered through it, that the temperature of air and water must 
change together. The air rises a little, expands, and gains the 
energy needed for this expansion from the latent heat of a few 
droplets that change to ice, still maintaining a temperature of 
32°: no cooling can occur till all the droplets are frozen. But 
before this happens, the original cubic foot of air will have in- 
creased its volume; and as its temperature has not fallen, it will 
no longer be saturated with vapor: some of the droplets will 
therefore evaporate, and the period of no cooling will thereby be 
somewhat shortened. Hertz shows that in very warm, moist air, 
there may thus be an ascent of even a thousand feet during 
which there is continued evaporation and no cooling, provided 
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all the condensed droplets are carried up with the rising air; 
this is probably never accomplished, but still it is likely that 
every high cumulus cloud in summer time has a zone, perhaps 
two or three hundred feet thick, in which this curious reaction 
takes place. W. M. D. 

Hay Fever anp Hay Fieips.—Dr. D. F. Wright gives the 
following account of a curious outbreak of hay fever on Roane 
mountain between Tennessee and North Carolina. In an article 
on climatic influence published in the second supplement of the 
Tennessee Board of Health Bulletin, he says: 

The refugees [from hay fever ] commenced arriving the first 
week in August, 1886, and continued to do so till the fourth 
week of the same month. At first the result was the same as 
the year before—those who anticipated their period of attack 
escaped it, while those in whom it had already manifested itself 
derived immediate mitigation of symptoms, and generally entire 
relief. But suddenly, on the first of September, an entire 
change overcame the whole company. On that day those who 
had been so far exempt experienced a sudden attack, and those 
who had still some symptoms found them severely aggravated, 
and neither were entirely free from trouble the rest of the 
season. 

It was evident that some cause which ought to be assignable 
must exist, for a phenomenon so different from those of the year 
before, and manifested in all the residents without exception. 
Meteoric occurrences there were of considerable note, which, 
however, I think only indirectly brought about the nosological 
change. It will be remembered that September 1, the date of 
the attack, was the day after the earthquake. On the day pre- 
vious a very rapid fall of the barometer occurred, obtaining its 
maximum in the evening, about the time of the earthquake, of 
which a very slight shock was felt, though much more percep- 
tible motion was experienced at the neighboring points along the 
foot of the mountain. The reading of the barometer at this time 
was much lower than it had ever before been known, but during 
the night a rise took place as rapid as the previous fall, which 
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lasted through the next day. The week before all this had been 
very rainy, but as the barometer rose on September Ist, clear, 
cool weather, with bright sunshine, followed; the wind through- 
out the day blew from the southwest. Now ensued the outbreak 
of hay fever. 


I have said that I considered the meteoric changes above de- 
scribed as only indirectly furnishing the cause of the hay fever, 
the real source being a field which had been enclosed by the 
proprietor about three hundred yards southwest of the hotel. 
In this had been sown various grass seeds* for the purpose of 
raising a hay crop. A week before the outbreak of hay fever 
the grasses had not yet been in bloom, and when they did 
bloom the heavy rains prevented the diffusion of pollen in the 
air, but when the weather cleared, and the southwest wind blew 
directly from the hay field to the hotel, the outbreak occurred. 

So completely did the hay field seem to the patients to be the 
cause of the mischief that many of them announced their inten- 
tion of not returning the next season, but on being assured by 
the proprietor that the experiment of raising hay there would 
not be renewed, they changed their purpose, and expressed the 
intention of returning on the conviction that apart from the hay 
culture the place is highly favorable to exemption from hay 
fever. 

With that conclusion my own opinion entirely accords. 

However unfortunate to the visitors, this hay field experiment 
was a valuable confirmation of the position pointed out by so 
many concomitant circumstances, that the grasses used in hay 
culture are a formidable provocative of the catarrhal symptoms 
of the disease. 


Tue Use or Orn ar Sea.—The Hydrographic Office continues 
to collect information on this subject, and publishes it, first 
promptly in the Pilot Charts, afterwards in a pamphlet form 
for convenient reference. In the second pamphlet (compiled 
by Lieutenant Underwood, and lately received) are given the 


*Chiefly millet and timothy. 
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following conclusions drawn from reports up to the time of 
publication: 

Experience seems to demonstrate that the thick and heavy oils 
are generally the best for this purpose. Mineral oils are not so 
effective as vegetable or animal, and, therefore, the use of the 
first named is not recommended when either of the latter is 
available. It may be remarked in this connection that crude 
petroleum probably gives good results in smoothing heavy seas, 
but its usefulness in this direction decreases in proportion to 
the degree to which it has been refined. 

t would be well to remember that soft oils, such as fish oils, 
cocoanut oil, and others of a like nature, become thick and use- 
less when exposed to a very cold temperature, and if it becomes 
necessary to use them under this condition, it is advisable that 
they be mixed with some mineral oil, which has a much lower 
cold test. 

A comparatively small amount of oil, say two quarts per hour, 
properly used, is sufficient to prevent great damage both to ves- 
sels and small boats in heavy seas. 

The greatest effect from oil is obtained when in deep water. 
In a surf, or where water is breaking on a bar, the effect of the 
oil is not so certain, but even in this case it may be of benefit, 
and its use is recommended. 

In order to get the best possible effect from oil, it must be 
applied in such a way as to spread to windward. 

It is effective when scudding, when lying-to, when wearing, 
and when lowering and hoisting boats in a heavy sea. 

The best results seem to be secured by pouring it into the 
bowls of water-closets in which oakum has been placed, whence 
it slowly leaks out; and by means of canvas bags, having a 
capacity of from one to two gallons. Oakum is stuffed in these 
bags, and they are punctured with a coarse sail-needle to facili- 
tate the escape of the oil. In running before the wind these 
bags should be suspended by lanyards from each cat-head and 
allowed to drag in the water. In lying-to, the weather-bow and 
mizzen chains seem to be the best places for the bags, with suf- 
ficiently long lines to allow them to tend to windward while the 
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ship drifts. In crossing a bar on a flood tide, some oil should 
be put overboard and allowed to float in ahead of the boat, which 
should follow with an oil-bag towing astern. In crossing a bar 
against an ebb tide, no advantage can be obtained by using oil 
from the boat. For boarding a wreck, a vessel should run as 
close as possible under the lee of the wreck and put the oil over. 
The wreck will soon drift down into the oil, when a boat can be 
sent alongside of her most favorably. In the case of a boat 
riding to a sea-anchor in heavy weather, the oil-bag should be 
secured to an endless line rove through a block at the sea-anchor, 
by means of which the oil is spread well ahead of the boat, and 
when the bag is empty it can be hauled on board and replen- 
ished. A similar system could be employed to advantage by the 
fishermen on the Banks. 

In view of the undoubted efficacy, now fully established, of 
this means of safety, masters of vessels are requested to make 
experiments whenever the opportunity occurs, and to report the 
results to one of the branch Hydrographic Offices or directly to 
the central office, at Washington. 


THERMOMETRIC AND CALORIMETRIC CONDUCTIVITY.—Maxwell, 
in his “ Theory of Heat,” called attention to the essential differ- 
ence between the thermometric and calorimetric conductivity of 
bodies. Calorimetric conductivity measures the ability of a 
substance to conduct a given quantity of heat; thermometric 
conductivity measures the ability of a substance to change its 
own temperature by conduction. Air is ordinarily considered 
to be a poor conductor, slow to change its temperature by con- 
duction; but according to Stefan’s experiments, it stands be- 
tween iron and copper in thermometric conductivity, and ought, 
therefore, to be considered a very good conductor in this respect. 
It is true that it is a wretched calorimetric conductor; that is, it 
it carries so little heat by conduction that it has very little 
power to warm or cool the substances of greater density; for 
this reason it makes an excellent insulator, as between the walls 
of refrigerators, or in double-walled houses. But, on the other 


hand, its density and its specific heat are so low, and its molec- 
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ular activity is so great, that it easily and rapidly conducts the 
small amount of heat needed to change its own temperature. In 
the day time, attention is generally not given to conduction, pure 
and simple, but rather to the convectional process that it excites; 
this is, as is well known, an effective means of raising the tem- 
perature of the air: at night, when the ground becomes colder 
than the air, convection disappears, and radiation from the air 
to the ground is then generally called on as the chief means of 
cooling the air. True radiation from the air itself is an unlikely 
cause of such cooling, for clean upper air changes its tempera- 
ture relatively little: radiation from dust and water particles in 
the lower air and a consequent cooling of the air by conduction 
to these many centers of action is a much more important pro- 
cess; but even this must be of little value in the extraordinarily 
clean and dry air of winter anticyclones, and yet, at such times, 
the air becomes excessively cold. Loss of heat by conduction 
must, under these conditions, be the chief means of cooling. 
It will be remembered that it is only the lower air that is very 
cold in anticyclonic weather; the overlying air is generally of 
absolutely higher temperature, even abnormally high for the 
season; moreover, the lower air is very quiet, and convection is 
entirely absent; indeed, it has been recorded that light breezes 
at such times raise the temperature, probably by bringing down 
some of the overlying air so quickly that it has not had time to 
cool very thoroughly. The chief cause of anticyclonic cooling 
is, therefore, probably to be found in true conduction from the 
lower layers of calm air to the extremely cold ground,which easily 
disposes of all the heat it gains in this way by unimpeded radia- 
tion. In a meteorological sense, the air is a good conductor. 

A Winter Tornapo.— Winter tornadoes are very rare except 
in the gulf and southern Atlantic states, and even there they are 
not common. The following account of such a tornado in Mary- 
land on February 10th may be of interest. We owe the note to 
Mr. J. R. Hooper, who sent us the Baltimore Sun in which it was 
published: 

“The village of Hampden, Baltimore county, was visited yes- 
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terday by a tornado which wrenched off the upper stories of 
houses, blew down fences and trees, twisted posts from their 
foundations and terrified the inhabitants. The cyclone struck 
Hampden on the northwest side, and swept over the village 
between two and half past two o’clock in the afternoon. 

A large cherry tree situated on the southwest corner of the 
Falls road and Fourth avenue, was twisted and blown to the 
ground. ‘The top stories of a block of three brick houses, owned 
by Mr. Robert Hooper, on Conduit avenue, were blown off, the 
brick wall falling down on the floor, smashing up the furniture. 
The roofs were detached and sent flying through the air a dis- 
tance of several hundred yards. Two of these houses were occu- 
pied. Mr. Edward Buckman, wife and children were, fortunate- 
ly on the first floor, and escaped injury. 

The house adjoining was occupied by Mr. John Deets, who 
who was sitting on a bed with his two children, on the top floor, 
when the house began to shake in a terrible manner. He 
picked up his children and rushed down'stairs, just as the roof 
flew off and the brick walls fell in, smashing the bed to pieces 
and breaking the furniture on the top floor. They escaped 
uninjured. There are three houses in the row. The third was 
unoccupied. Justas soon as they could the terrified occupants 
of the two dwellings got out into the road, glad enough to escape 
with their lives. The wind at this time was blowing a gale, and 
it was with difficulty that they maintained their equilibrium. 
They got out of this neighborhood as soon as they could, and 
later in the day moved to a less exposed locality. Last night 
both families were quartered in the same house. The only fur- 
niture in position were the beds, the other pieces being heaped 
promiscuously about the floors. 

Mrs. Deets, in describing her experience, said she never 
wanted to go through such another. She said she was on the 
lower floor at the window talking to a neighbor, when the heav- 
ens assumed an inky hue. There was scarcely a breath of air 
stirring. Suddenly there came a whirring noise, followed by a 
terrific gust of wind. When this subsided, there came another, 
blowing more fiercely than the first. It was then that the house 
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shook, and almost immediately after she heard a crash. Thor- 
oughly alarmed, she hurried up stairs and met her husband and 
children rushing down. She did not then know that the roof had 
blown away. It was not till they reached the roadway that she 
heard of this. The roof was nowhere in sight. It had been 
lifted across the road, where it met and carried away a portion of 
the fence. It finally landed on the Falls road. The buildings 
in the neighborhood liein a sort of hollow. All the roofs are of 


tin. 

The frame dwelling, owned and occupied by Mr. William 
Gladfelter, in the same locality, swayed to and fro, and was dis- 
located. The roof wasswept away. A frame dwelling near by, 
owned by Mr. James Tinnen and occupied by Henry Eppents, 
was moved from its foundations and the roof raised considera- 
bly. The large two-story frame dwelling near the corner of the 
Falls road and Fourth avenue, owned and occupied by Mr. John 
Henderson, was rocked. The handsome observatory surmount- 
ing the house was swept away. St. Thomas’ parochial school 
adjoining the Catholic Church, on the corner of Hickory and 
Fourth avenues, was rocked. The children on the second floor 
rushed down the stairway to the first floor, crying “Fire!” 
“Fire!” It was with difficulty that the principal, Mr. Thomas 
O’Hara, could convince the panic-stricken children that it was 
nothing but the wind. No damage was done. 

In the Mount Vernon Hall School, corner of Chestnut and 
Cedar avenues, the children were greatly frightened. The gale 
shook the brick building and blew in the windows fronting on 
Chestnut avenue, scattering the fragments over the heads of the 
children. Save a few scratches by the flying glass, no one was in- 
jured. Several houses in Good Husband’s Row were unroofed. 
Several houses in Beecham’s Row, on Hickory avenue, were also 
unroofed. A portion of the fence around the Huntingdon ave- 
nue Base Ball Grounds, near the corner of Huntingdon avenue 
and the York road, was blown down. At Hampden, fences were 
blown and twisted from the ground and carried completely 
away, together with stoutly buried posts. The streets and ave- 
nues are covered with branches of trees. The pupils of the 
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Mount Vernon Hall School were dismissed at 2:30 o’clock on 


account of the storm. Persons who were near the woods in the 
neighborhood of Stony Run say the gale swept through the 
groves, tearing off large branches from the trees, and making a 
terrific roar. The tornado must have been a quarter of a mile 
in wilth, and lasted from ten to fifteen minutes. 

Last night the wind was again blowing at a terrific rate, but 
no more damage is apprehended. The Electric Railway was 
not in operation, as the wind had disarranged the cable so that 
the cars could not run. 


Dust Storms In New Sourn WatEs.—The following is ex- 
tracted from H. C. Russell’s presidential address to the Royal 
Society of New South Wales, delivered in 1885: 

“Every year now is adding some facts towards the better 
understanding of the laws which regulate our rainfall, and every 
now and then some departure from the common course of things 
appears like a finger-post to indicate what is going on. You 
may remember that in 1882 I described a rain-storm that passed 
over the northern part of this Colony, travelling about E.S.E., 
at the rate of 12 miles per hour. In 1883, the February rain- 
storm passed over Lerida Station, which is in Queensland 8° 
north of Bourke, or in latitude 22°. The station is a large one, 
and the storm came on to the station from the north-east. It 
was 4 miles wide at entry and 6 miles wide leaving the station, 
thence it spread out towards South Australia, and watered a 
large tract of country. In January of this year another of 
these storms crossed this Colony from Milparinka to Jervis Bay, 
or from latitude 30° to 34°. There was no barometric disturb- 
ance at the time, yet the storm was very well marked; I mean 
that the central portions from which the heavy rain fell, and 
which was about 200 miles wide, could be traced right across 
the country, that is, for 700 miles, travelling at the rate of 7 
miles per hour. Along the southern side of its track the rain 
fell off abruptly, leaving a well-defined line between the wet and 
the dry country, but on the northern side, just like the 1882 


storm, the rain shaded off gradually, watering a large tract of 
country. 
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Closely allied to these rain-storms, although in appearance so 
utterly different, are the great dust-storms which often pass over 
the western plains: generally more circumscribed, they never- 
theless are of great extent, follow the same south-east course, 
and change their latitude with the peculiarities of the season. 
One of the best marked of which I have any particulars followed 
just the same track as the January rain-storm, right across the 
Colony, and all that I have been able to trace follow a nearly 
parallel course. At times the dust carried by these great storms 
is so thick and extensive that it blots out entirely the light of 
the sun and makes total darkness at mid-day, and often it ren- 
ders the sun invisible and artificial light necessary indoors. 
Such a storm passed over Bourke on 12th December, 1883; the 
wind and dust were terrible for ten hours, und the oldest inhab- 
itant had never seen anything like it before. This storm pro- 
duced the remarkable dry fog noted in New England and Pater- 
son Districts at that time, but in no account of it that I have 
received had the dust the intensity which marked a recent 
storm of the same character that passed over Narrandera on 
February 6th. At Hay this storm appeared as a severe ordinary 
dust-storm; 40 miles east of Hay it made total darkness for a 
few seconds; 40 miles further east it was dark as the blackest 
night for five minutes; and 40 miles still further east, on Buck- 
ingbong Station, it blotted out every trace of daylight for fifteen 
minutes, although it was nearly mid-day in the summer. At 
2:15 p. M., three persons caught in the bush had to sit behind a 
stump for shelter and could not see their hands before them; at 
the same time they endured a sensation as if choking with dust; 
and when the thick of the storm was past, the sun was a crim- 
son ball of fire, the strange light causing people to run out of 
their houses, thinking the world was on fire and the end of all 
things had come. 

The storm is said to have reached Albury at 2:30 P. M.; a 
dense cloud suddenly rose in the west, and seemed to be on the 
town in a monent, and almost as suddenly there was total dark- 
ness which lasted twenty minutes, black as the blackest night 
without ray from moon or star. Everything moving had to 
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stand still till it was over; even fowls were found, when the light 
returned, asleep on the ground. Near Narrandera, on Colum- 
bo Plain, the force of the wind was terrific, blowing down trees 


in all directions; one man caught in it could not sit on his horse 
and had to get off and hold the horse round the neck to keep him- 
self from being blown away. At Buckingbong, Mr. Bryan Blair, 


who reported the storm to me, says that it had looked like a storm 
all the morning, but at 2 p. M. the appearance was appalling; 
the clouds seemed to be rolling up into and over one another in 
the wildest confusion, and every one feared that something 
dreadful was going to happen. The forward motion of this 
storm was much more rapid than the rain-storm, but its charac- 
ter is the same—an offset from the trades, the one being a very 
large storm carrying rain, the other a violent wind vortex carry- 
ing clouds of dust. It travelled from Hay to Narrandera, 100 
miles, in one and one-half hours, and thence to Wagga Wagga, 
50 miles,in an hour. As the rate of progress was 50 to 60 
miles per hour, and it produced total darkness for a quarter of 
an hour, the dust cloud must have been about 15 miles wide in 
its densest part, and in the following dust cloud wider still. It 
is impossible to say how high it was; but a dense cumulus cloud 
never shuts out the light entirely, and they are sometimes fully 
3 miles thick. 


THe Errect or THUNDER-STorMs ON Lake LEVELS.—This 
note on Seiches, or lake oscillations, is extracted from the same 
address as the preceding. 

“Some few months since, it occurred to me that it would be 
desirable to put a self-recording guage on Lake George [ New 
South Wales] with a view of keeping a continuous record of 
evaporation, and other changes of level in it; and as soon as the 
instrument could be got ready I put it up on the west side of the 
lake, in front of Douglas House, which is about a mile from the 
present southern end. The instrument is essentially the same 
as a tide-gauge The work of erecting the instrument 
was completed on the afternoon of February 18th, and the pen- 


cil was put down on the paper to begin its curious record at 
24 
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7 p.M.on thatday. At the time the lake seemed calm as a mill- 
pond, and looking at its smooth surface no one would have 
dreamed that such changes were going on in it as began to reveal 
themselves as soon as the pencil touched the paper, and in two 
hours the pencil had recorded a rise and fall of about two inches. 
This is not a motion like the ordinary wind-made waves, which 
pass by in two or three seconds, but a slow and gradual rise, 
occupying an hour, and then a corresponding fall in about the 
same time, to do which a current must first have set from north 
to south for an hour and then reversed, and if we consider for a 
moment the force necessary to put a body of water 18 miles 
long, 5 wide, and 15 or 20 feet deep, in such motion, we shall 
get some idea of the magnitude of the forces at work. The 
record had not been going twenty-four hours when it became 
obvious that these periodic motions in the level of the water 
had a period of about two hours; and on the afternoon of the 
second day a heavy thunder-storm passed over the south end of 
the lake, and threw a little light on the cause of the pulsations. 
The storm rain was very heavy, and much of it must have 
run into the lake, tending to raise the waters there. With 
the storm there came a violent squall of wind from the south 
on to the south end of the lake; in a few minutes great 
foam-crested waves could be seen in the middle, and the 
recording guage at once showed what was the matter: the 
wind had blown the water away from the south end and 
reduced the general level three inches. In ten minutes the 
squall was over, and the water began to recover its level, in 
doing which the current set towards the south end of the lake, 
and could be seen running past the jetty at the rate of about 
two miles per hour; but it did not stop when the old level was 
reached—the momentum carried it beyond that point, and raised 
the water up at the south end of the lake. Then it turned and 
ran back again, repeating this process time after time at inter- 
vals of about two hours, the rise and fall getting gradually less, 
until in about eight hours, the water was almost still, when sud- 
denly, at 11:30 p. m., the water began to rise faster than ever, 
and in thirty minutes had risen 4 inches; it then turned and fell 





American Meteorological Journal. 505 


nearly as fast as it had risen, and reached its lowest point in 
one hour forty-one minutes, having fallen exactly 6 inches. At 
Douglas House the night was fine and calm, without the sign of 
a storm; yet it seems probable that a storm passed over the 
north end of the lake, and started the motion, which kept on at 
intervals of about two hours for fourteen hours, the rise and 
fall gradually getting less. I was fortunate enough to be pres- 
ent and see so much of the record and the corresponding 
weather. You have no doubt noticed that one set of pulsations 
was started by a sudden fall and the other by a sudden rise in 
the lake, and that the impulse which caused the water to rise 
was greater than the other. Similar impulses have kept the 
lake in almost constant motion ever since, and when once under 
way, they will go on throughout a gale of wind with just as 
much regularity as ina calm. Ordinarily such a set of motions 
lasts ten or twelve hours, decreasing gradually as if the friction 
of the water stopped it, but on several occasions they have kept 
on for days together. 

The most remarkable impulse yet recorded was on the 14th of 
April, when the water was remarkably still, and had been so 
during the 11th, 12th, and 13th. At 11 a. mM. on that day Mr. 
Glover, who has charge of the gauge, saw a thunder-storm com- 
ing down from the north, and went into the recording-house to 
see its effect. The lake was rising fast, and in thirty minutes 
rose 4inches. As the storm passed overhead the rising ceased, 
and the lake at once began to fall, getting back to its previous 
level in fifteen minutes; passing this point it fell 2 inches more 
—in all 6 inches—and then began to rise again, so starting a 
series of pulsations that lasted five days. Rain came with the 
storm, and on the 14th and 15th, measured by gauges at each 
end of the lake, 1-10 inch rain fell, and this caused a rise of 14 
inch in the lake, which can be distinctly seen in the record as 
something independent of the pulsations. With the rain there 
was a strong breeze of wind, and, by the third day after, the 
water had returned to its old level, all the rain having evapo- 
rated in three days. In each of the cases I have mentioned so 
far the impulses seem to have been given by a sudden storm 
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breaking over the lake, but there are other instances in which 
the impulse was of a totally different character, and it seems as 
if a small force properly managed was made to do duty fora 
Jarge one, just as we set a heavy weight suspended by a string 
in motion by giving it first a little push, and then adding im- 
pulse to each swing. So the force, whatever it be, which in 
these cases acts on the water in the lake, gives it a little start 
and gradually gets it in motion. The best instance of this 
occurred on the afternoon of April 5th. At the time the lake 
was very quiet, and suddenly the water rose an inch, and fell 
again within thirty minutes; next time it rose an inch and a 
half, and fell 2 inches in three-quarters of an hour; the next 
time it rose 2 inches, and fell 34 inches in an Mur; it then rose 
33 inches in forty minutes, and so started a series of pulsations 
which settled down to two-hour intervals, and lasted twenty 
hours. Usually the rise and fall take about equal times, but now 
and then the whole fall will take place in fourteen or fifteen 
minutes, and the corresponding rise take 116 minutes, and it is 
not very unusual to find one in a set of twice the period of the 
others, as if one had been left out; in fact the variations in the 
conditions of vibration are very puzzling. With a view of find- 
ing out the most common period, I have measured fifty-four of 
the best defined amongst those already recorded. Of these, 
thirty-three have a period of two hours eleven minutes, five a 
period of two hours five minutes, six a period of two hours 
seventeen minutes, and ten a period of one hour twelve minutes. 
The periods of those on the Lake of Geneva are seventy-two 
minutes and thirty-five minutes. Of those in Lake George 
which have a period of two hours eleven minutes, some are the 
largest yet recorded, and others only half or a quarter of an inch 
rise and fali; so that there must be something which makes or 
tends to make the period two hours eleven minutes. It is note- 
worthy that at Lake George as well as the Lake of Geneva the 
short seich is not half the long one, but they bear about the 
same proportion one to the other in each case. 
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THE FQHN IN THE ANDES. 

During the preparation of a recent article on ‘‘ Mountain Mete- 
orology,” * I took occasion to look over several narratives of trav- 
els in Patagonia to see if by chance they contained any account 
of the Fcehn-like winds that must, without question, occur in the 
valleys on the eastern slope of the southern Andes, just as they 
occur on the corresponding leeward slope of the New Zealand 
Alps, or in the Chinook districts of our western Cordilleras. 
The search was not successful; but shortly after the publication 
of the article in question, Mr. A. B. Hart, member of the New 
England Meteorological Society, called my attention to an 
account of a hot, parching wind felt near the eastern foot of the 
Andes at San Juan in the Argentine Republic, as a distinct 
example of the Foehn class, easily recognized as such from the 
description given of it, and from the geographic surroundings 
so peculiarly fitted for its development. The account is given 
in the narrative of a remarkable journey—“ A thousand miles 
walk across South America”-——by Nathaniel H. Bishop (Bos- 
ton, 1869). Mr. Bishop was under twenty years of age while on 
this long walk; he left Boston with $45 and returned with $50. 

The wind in question is called the vente de Zonda; a name 
of general application as will be seen below. ‘The following ab- 
stract is taken from a brief chapter given to its description. The 
wind is said to be of local occurrence, blowing only in the vicin- 
ity of San Juan, the capitol of a province of the same name, 
lying on an open plain three or four leagues east of a deep trans- 
verse break in the outer Sierra at the eastern base of the Andes. 
A few farms lie in a valley behind the front range, constituting 
the hamlet of Zonda, from which the wind is named. “ It blows 
at all seasons, though during July and August (midwinter) it is 
more frequent. This wind is hot and parching to the skin, and 
brings with it clouds of dust and fine sand.” While it blows, 
“all persons leave their work, and seek refuge in their houses, 
while frequently the huts of the Gauchos are blown down by 


the force of the wind. Most persons are troubled with severe 


* Appalachia, IV, 1886. 
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headaches. Those who have been suffering from diseases of the 
heart find their complaint greatly aggravated, and frequently 
there are cases of sudden death. The wind lasts sometimes 
two or three hours; at other times forty-eight hours, though 
this duration is rare.” Bishop noted upward of twenty Zondas 
in the single winter he passed at San Juan. They end sudden- 
ly; a few puffs of cold air from the south announce the change, 
and immediately after the vane veers from west to south, and a 
cold wind as strong as the hot Zonda then prevails. All nature 
is refreshed and men resume their abandoned labors. Accord- 
ing to the testimony of the natives of San Juan, the Zonda does 
not cover a broader space than ten or fifteen miles after it leaves 
the sierra of Zonda; and it is said not to occur further north. 

The following is a good special description by Bishop: “ Dur- 
ing the latter part of August as I was standing upon the saline 
desert, a few miles east of San Juan, my attention was attracted 
by a cloud of dust that appeared to rol] through the air as it 
approached me. I started for a shelter, and had hardly reached 
it when the Zonda swept past, filling the air with fine yellow 
sand. The temperature of the previously sultry atmosphere 
suddenly rose many degrees, and the occupants of the neigh- 
boring huts were affected with severe headaches. I noted with 
a compass the course of the wind, which was west. All night 
and through the following day and night, the wind continued 
blowing with undiminished force. Each hour the vane beside 
the hut was consulted, and the same course as at first was always 
observed. A few hours before the wind ceased the sand show- 
ers were exhausted. The greatest heat was during the first few 
hours; and this is always the case if the Zonda commences dur- 
ing the day. After continuing thirty-six hours the change came. 
It was instantaneous. The hot wind seemed cut off at right 
angles by a cold wind from the south. The change could not 
have occupied more than forty seconds. The south wind lasted 
twenty hours and was as violent as the hot Zonda.” 

“The most important question is, where originate the hot and 


parching wind that always accompanies and is peculiar to the 
Zondas? The old guides, who are familiar with the valleys of the 
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Andes, informed me that these winds blow off from the main snow- 
clad ridge of that great chain of mountains, and expressed their 
surprise at the fact‘that from a cold region comes a burning 
wind.’” Bishop is inclined to follow Miers, an earlier observer, 
in attributing the wind to a volcanic source. 

John Miers, to whom Bishop refers, wrote an account of his 
“Travels in Chili and La Plata” (London, 1826,) and at page 
283 of the first volume, he gives the following description for 
Mendoza, lying east of the front range, about one hundred and 
fifty miles south of San Juan: 

“IT may here mention the hot hurricanes, which, blowing from 
this [Sonda] valley, have acquired the name of Sonda winds, 
the pest of Mendoza during the summer time. Whenever these 
winds happen to blow in Mendoza, everybody is seen running 
into their houses; the doors and windows of every habitation are 
closely shut, and the inmates light candles, as if the night was 
come. The wind is a perfect hurricane, often doing much mis- 
chief to the chacras [Indian cabins] and orchards; the atmos- 
phere is clouded with dust and sand raised by the wind; the air 
feels hot and scorching, like a violent blast from a furnace; in 
the course of a few minutes, the thermometer has been known 
to rise twenty degrees; the heat, indeed, is insufferable, and 
brings pestilence with it. It proceeds from some place more 
northerly than San Juan; that town is also more visited by these 
winds than Mendoza, for it sometimes happens that they scarce- 
ly reach the latter place. They seldom continue to blow more 
than a day.” When speaking of showers of sand, he says, “It 
is very probable that a souffriere may exist in the Cordillera, to 
the northward of San Juan, from which the showers of sand as 
well as the Sonda hurricanes may derive their origin. Nothing, 
however, is known of the existence of any such souffriere, nor 
of anything indicating the existence of an active volcano.” As 
there is a winter wind in question in Bishop’s description, anda 
summer wind in Miers’, I have looked through several other 
accounts of the region for further information. M. de Moussy 
wrote of the vent de Zonda as a hot, dry wind of the interior, 
identifying it with the Samim of the African desert (Descrip- 
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tion de la Confédération argentine, Paris, 1860, i. 385): Napp’s 
account of the Argentine Republic (Buenos Aires, 1876), pre- 
pared for the Argentine Commission at our Centennial Exhibi- 
tion at Philadelphia, also briefly describes the Zonda as a hot 
wind of the interior, but does not associate it with the moun- 
tains. Dr. Burmeister is more explicit; he describes the Zonda 
as a hot north wind, felt at Mendoza and further north; it is 
charged with dust, and has an oppressive, suffocating effect on 
the people, rendering them incapable of work while it blows; it 
last generally twenty-four hours, and blows two or three times 
in the hottest days of summer. Its origin is in the open, dry 
country far to the north, between the Cordillera and the outer, 
isolated ranges, whence it passes southward over the barren 
plains and salinas of Catamarca, Rioja and San Juan, conducted 
by the equatorial current which prevails during the summer in 
these regions (Description physique de la République argen- 
tine, Paris, 1876, ii, 75-76.) Dr. Hann briefly refers to this 
account (Klimatologie, 681.) 

It is tolerably evident now that two hot winds of quite dissim- 
ilar origin, season and locality are included under the single 
name, Zonda, and that it is only the winter Zonda of San 
Juan, described by Bishop, that should be identified with the 
Feehn. The summer Zonda is nothing more than a Sirocco, or 
wind owing its warmth to having come from a warm source: it 
is felt all over the interior plains. The winter Zonda is men- 
tioned only by Bishop and only at San Juan, which lies opposite 
the transverse valley of the Rio de los Patos, leading out from 
the region of the high Cordillera; well situated therefore for 
feeling winds descending from the mountains. 

I next consulted the works of Dr. B. A. Gould, who as direct- 
or of the National observatory and of the Meteorological office of 
the Argentine Republic at Cordova had opportunity of gaining 
a wide knowledge of Argentine meteorology. He briefly de- 
scribes the Zonda as the “South American Sirocco.” (Anales 
de la Oficina Meteorolégica Argentina, iii, 1882, 329.) This will 
doubtless determine the use of “Zonda” chiefly for a hot, dry, 
northerly wind of some strength on the Argentine plains; but 
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it does not touch the question of foehn-like winds in the neigh- 
borhood of the mountains. 

Observations for San Juan and Mendoza have as yet been pub- 
lished only in brief summaries in the Anales, so that I cannot 
now attempt a comparison of Bishop’s and Miers’ descriptive 
accounts with the matter-of-fact thermometric records. 

The isothermal chart in the third volume of the Anales, on 
which the reduction of temperatures to sea-level has been 
applied, shows a southward loop of the lines of mean annual 
temperature east of the Andes. Dr. Gould, commenting on this 
says: “The reduced temperature seems to increase distinctly 
in the neighborhood of the large Sierras; a fact for which it 
would not be difficult to offer explanations founded on geologi- 
cal considerations” ( Anales, iii, 505). It seems likely, however, 
that some of this local warmth is due to descent of winds from 
the mountains. 

Two of the observers, Srs. Schickendantz and Hiiniken, whose 
records were discussed in the Anales under Dr. Gould’s direc- 
tion, make frequent mention of the Zonda winds in their notes; 
and the situation of their stations in relation to adjacent moun- 
tain ranges suggests that some of these Zondas may be Foehns. 
The following details are therefore presented: 

Sr. Don F. Schickendantz, in charge of copper-smelting works 
at Pilciao, in the province of Catamarca, (latitude 27° 36’ S., 
longitude about 66° 30' W.), gives explicit account of the Zonda 
at his station, from which the following free translation is con- 
densed: Pilciao lies in the northeastern corner of a depression, 
called the “Campo de Andalgalé”; the mountains rise four 
leagues to the east, and continue northward in the great Sierra de 
Aconquija. The eastern slopes of this range in the Province of 
Tucuman receive sufficient rain from the “ vapors of the Atlantic,” 
but its summits “are impassable to the clouds.” In the cold 
months (May to Septembar), Pilciao has practically no precipi- 
tation. “Itis generally in August that northeast winds begin 
to blow, commonly lasting from mid-day to sunset; but I have 
known Zondas, as these winds are called, that maintain the vio- 
lence of a hurricane for three days and nights. The origin of 
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the Zondas has an easy explanation: the air of the plains, warm- 
ing with the return of summer, rise on the slopes of the Acon- 
quija, condensing their vapors to precipitate them on the lower 
levels, and passing over the Sierra where it offers the least obsta- 
cle, they fall in the direction of Pilciao. At Pipanaco, eight 
leagues to the south-east, the Zondas are hardly known.” (An- 
ales, ili, 1882, 59). 

The following extracts from the records of Pilciao in 1873 
seem to confirm the opinion that the winter Zonda there is 
rather a Foehn than a Sirocco. 


a Temperature, C. Wind, Scale 0-4 
| Date, 1873. ee | Rel. Hum. Direction 
| |Mean daily, Max. 7a. 2p gp. 


Mean force 


| Mean for July! 8.°53 52.6 — 0.7 
j July 31 18. | ’ 28.3 E NE calm.} 1.3 
This last day of July had the only northeast wind, the high- 
est mean daily force of wind, the maximum temperature, the 
highest mean daily temperature and the lowest mean relative 
humidity of the month. 


omy 26 6| 388 27 «=|SNESW| 20 | 
Excepting that northeast winds are recorded several times in 
August, the second of this month has the same extreme charac- 
teristics as in the case given above. At2 and 9p. mM. the tem- 
peratures were 35.7 and 27.5, and the relative humidity was 
“zero.” The next month is different: 


jauemasesert| | as 
Here, the wind-force, the mean temperature and the maximum 
have their highest values for the month, but there are several 
other days with lower relative humidity. A note opposite the 
the 20th briefly says “terrible zonda from the west during the 


night.” 





1877. l 
| Mean for Aug 13.42 —_—- 54. | -— 
BOE. Bivcevcveeee| BS | — 24.3 calm ne ne 


This repeats the case of August 2, 1873. 
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| 1878 
Mean, June... 


| 7a. < 5. SE 2. 
June 1. < 2p... 31.% 5. SE 2. 
| 9p... 21. | | 26. SW 2. 


the mean relative humidity was 12.0! The mean temperatures 
at 7 A. M., 2 Pp. M.and 9 Pp. m. for the month were 1.60, 17.71, 8.11. 
Schickendantz refers to this heat as a “strong Zonda from the 
south;” indeed he applies the name to all strong winds, but 
principally to those from the north. Dr. Gould, in commenting 
on this, supposes that the name so often employed in the And- 
ine provinces, refers rather to the character of the wind than to 
its compass-point, and that it is more or less equivalent to the 
Italian Sirocco (Anales, iii, 389). 

Pilciao is so far north that its winds are probably supplied in 
greatest part from a branch of the trade-winds which turns 
southward toavoid the Andes: its position southwest of the 
Sierra of Aconquija is therefore favorable to the development 
of foehn-like conditions, whenever the northeast current of air 
over the mountains is strengthened. The first, second and 
fourth of the examples quoted above seem to be of this charac- 
ter: the explanation of the other two does not appear, unless 
they are of the Sirocco kind. 

Sr. Don E. Hiniken, mining engineer at Escaleras, furnishes 
records for this station at the eastern foot of the Sierra de Fam- 
atina, one of the outer ranges of the Cordillera in the province 
of Rioja, (latitude 28° 56’ S., longitude about 68° 15’ W.) He 
notes that the winds generally follow the east and west ravine 
at Escaleras, changing direction “al alba y 4 la oracion” — at 
dawn or sunrise and at sunset — with great regularity, blowing 
down stream (from west) by night and up stream by day. Here 
and in all the valleys of the Cordillera of the Andes, these con- 
stant winds are called “terrales.” “The variations from these 
directions are caused by the influence of the strong winds from 
the north, Zondas, which are very frequent in the Andine prov- 
inces” (Anales, iii, 113). Inthe tables containing Hiniken’s 
observations, Zonda stands in the column of notes opposite cer- 
tain dates when the temperature is by no means very high for 
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the season, and in a few cases when the mean for the day is 
lower than the mean of the month, thus adding to the many 
meanings of this loosely defined term. The following data will 
illustrate some of the warm and dry Zondas in early winter: 


o-| Wind, Seale, 0-4 _ 
| Rel. Hum. Direction. 
? 


| 
Temperature, Vean 


Mean daily. 


Date, 1874. Notes 

a force 
Tam 2pm 9pm 

Mean, June..| 5.52 

June 9.......... 13.6 

wie 11.9 

| 50 

10.0 * I I I 

13.6 2. . Calm. 


oO 
2.0 | Strong Zonda, 
8 | Zonda [2pm 
3 | Zonda 
0 | Zonda 
8 | Zonda 


The “Zonda” of the 22d was a little below the mean temper- 
ature of the month, nearly up to the mean relative humidity, 
and but little above the mean force of the wind: evidently, 
direction is the only characteristic of the term as here used. 
But among these Zondas, it seems very likely that the warmer 
and dryer ones may deserve placing with the Foehn winds. Esca- 
leras is however too far north to gain much wind from the 
Pacific slope, and is therefore not so good a feehn station as will 
be found farther south. 

The later volumes of the Cordoba Anales will doubtless furn- 
ish information by which the questions here raised may be 
definitely settled, especially if stations are found south of Men- 
doza and near the mountains. 

The derivation of the name, Zonda, as given by Bishop, seems 
to be justified by the maps in Miers’ “ Travels” and in Burmeis- 
ter’s “ Description Physique,” on both of which “ Zonda” —in 
one spelling or another—is printed in proper position as the 
name of a town west of San Juan. But it is not clear how the 
name thus early localized was afterwards extended all over the 
open country to the east. 


The upshot of the foregoing is, in the first place, that one 
must not trust very closely to the popular name of a wind as 
indicative of its origin; and, in the second place, that the warm 
winter winds at San Juan, and probably at Pilciao also, are true 
Foehns, quite distinct from the summer Zonda, or Siroccos of 
Mendoza, Cordova and San Luis. The account given by Bish- 
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op is indeed a very crude one, being without instrumental obser- 
vations; but it bears good internal evidence of being correct as 
far as it goes. Perhapsthe most interesting part of the descrip- 
tion is the one in which meteorology, like history, repeats itself. 
The hot wind that surprised the people of San Juan by coming 
down from a cold mountain range is a repetition of the old Swiss 
puzzle, in Switzerland, the early explanations referred the heat 
of the Foehn to a hot source, the Sahara; and Bishop naturally 
ascribed the heat of his Zondas to a voleano. The local, dynam- 
ical origin of the heat in the compression of the descending air 
is always a later suggestion. 

The cold wind following the winter Zonda, as described by 
Bishop, shows that it is more nearly related to our Chinook than 
to the Swiss Foehn, and this might have been anticipated from 
the similarity of geographic conditions in South and North 
America. Professor Loomis has shown (Amer. Journ. Sci., 1875, 
x, 12; 1880, xxii, 13) how the warm west wind at Denver is 
connected with the passage of a cyclonic storm centre to the 
north, after which the “cold wave” comes down across the plains 
of eastern Montana and Wyoming from the British possessions. 
At San Juan, the cyclonic storm-centre must pass to the south, 
where storms are known to be frequent in winter, giving the west 
wind, locally modified into the Zonda, on its northern (equato- 
rial) side, and followed by a cold, south wind from the plains of 
Patagonia. 

The Foehn, Chinook and Zonda, with other winds of similar 
origin and characteristics, may all be classed together under the 
generic term, Fahn. They are all members of the cyclonic 
indraft, although doubtless sometimes connected with, gradients 
not clearly cyclonic, and therefore come under the broader head- 
ing of storm winds, as distinct from the general or planetary 
winds, the continental monsoons, the littoral land and sea-breezes, 
the topographic mountain and valley winds; and they are to be 
distinguished from other members of the cyclonic indraft by the 
fact that their temperature is raised and their relative humidity 
is lowered by the local reactions called forth by mountain ranges 
or plateaus in their geographic path. An unusually hot wind, 
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owing its heat to having come from a hot region in lower lati- 
tude might be called a Sirocco after the familiar Italian type: 
but this needs differentiation, as the Italian Sirocco is sometimes 
moist, sometimes dry, though always hot. The common Argen- 
tine Zonda is a dry Sirocco. In New England, we have an ap- 
proach to the moist Sirocco in the winter, when the pressure is 
high in the south, and a cyclonic storm stands central over the 
lakes: thus in December, 1886, the general maximum in New 
England for the month (about 50°) occurred at midnight Christ- 
mas evening, in such a Sirocco wind, with increasing cloudiness 
and humidity, and finally with heavy rain. Such a wind is quite 
distinct from winds of the Foehn class, inasmuch as its tempera- 
ture falls and its relative humidity increases as it flows into 
cooler latitudes. If it pass over a transverse mountain, it may 
develope Foehn characteristics in a high degree. 
W. M. Davis. 


CAMBRIDGE, MASs, February 1877. 





THE CHINOOK WINDS. 


PART III. 


1V—Territory Affected by Them. 


The limit of the Chinooks can easily be set to the south; it 
must be the limit of the control of the winds which the north- 
ward passing cyclones exert. This will vary with individual 
cyclones and consequently with individual Chinooks. The habit- 
ual path, across the continent, of cyclones which affect the arid 
regicn is near the British line. They cross the Rocky moun- 
tains more often above that line than below it. They would 
control the winds generally to a distance of five hundred, some- 
times one thousand, miles, to the southward of the center. The 
southern limit of habitual Chinooks should therefore pass some- 
where through Nevada, Utah and Colorado. Southward of Col- 
orado they would be less common and also, on account of the 





American Meteorological Journal. 517 


higher temperature and greater dryness, less noticeable.* 

The eastern limit must be a still more indefinite one and it is 
not so easy to get. That they reach the upper Missouri valley 
there can be no doubt but as to how much farther east the Chi- 
nooks are appreciable there is a great variety of testimony by 
residents. It is quite generally agreed that they reach Bis- 
marck in central Dakota and some claim that their influence 
extends to Minnesota and Manitoba. 

A simple way to approximate the limit for any particular case 
of Chinook winds is found in the change of absolute humidity. 
A cyclone generally warms the air as it approaches and with the 
increase of temperature the relative humidity may fall, so that 
the test of higher temperature and lower relative humidity is 
not always decisive. As to absolute humidity the case is differ- 
ent. The cyclone may increase the absolute humidity but will 
not decrease it. If there are five grains of vapor of water to a 
cubic foot of air on the approach of a cyclone, this amount may 
become six, but it will not fall below five, as the cyclone passes 
over. In the special case of Chinooks, however, the matter is 


different. The wind is now dry; a large part of its moisture 
has been taken from it on the western slopes and tops of the 
mountains. As it descends and takes the place of the air drawn 
away by the cyclone, a decrease of absolute humidity will result. 
It is, then, by noting the distance to which the decrease of abso- 


lute humidity extends that we can trace the eastern limits of the 
Chinooks. 

To get the eastern limit I selected the Chinooks of Septem- 
ber 9 and 10, 1877. I took the stations coming within the 
range of the cyclone which gave rise to these winds and obtained 
the mean temperature and relative humidity at 11 Pp. m. for the 
two or three days of the Chitiooks and also the same data for the 
two days before and after. With these numbers I entered 





* Professor Stone, of Colorado Springs, (at the base of Pike’s Peak), in a letter to Set- 
ence, says: “Warm west winds, answering to the ‘Chinook ’ winds occur as far south as 
southern Colorado, though I have seldom heard the name ‘Chinook’ applied to them in 
this region. They are here often called Pacific winds, also, ‘snow-eaters’ and *zephyrs.’ 
They are the most violent winds we have at this place, as we are sheltered from the 
northers.” 
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Glaisher’s tables and found the absolute humidity in grains of 
aqueous vapor for each cubic foot of air. From these quanti- 
ties I obtained the ratio of the absolute humidity during the 
Chinook to that before and after. This is but an approximation, 
for the mean relative humidity at two temperatures differs some- 
what from a half their sum, but it is sufficiently near for the 
purpose. The data as compiled are given in the following table: 


Ratio of Absolute Humidity, during, to that before and after the 
Chinooks, September 6 to 13, 1877. 












| Temperature. | Rel. Humidity. | Absolute Humidity. 
Stations. , es 
|Before & During! Be fore &| | During ‘Be fave s dhe During| Ratio. 
after. a afte | 

Bismarck .. ‘ sovssese| e | oe | 357 ro 25 | 12 0.5 
BIOIBE CICY -cccecccvccccceesees cccces 56 72 | 55 19 2.9 17 | 06 
CHEYeMne......cceese cocssescesseees | 53 63 67 37 3.2 24 | 0.7 
MMIII. cccssscveniecueesncescasenccee 61 | 69% | 51 | 27 3.1 | os | 
BOOED CUEY -ccccccssvescccssccescees | 58 il 69 57 3.8 48 | 13 
Fort. Garry... cc ccccee 61 | 66% | 95 82 57 | 60 | 11 
Fort Sully....... | 65 | 71 56 | 64 38 | 53 | 1.4 
North Platte . 32 76 76 52 48 | 51 | 11 
Olympia....... ol 57) | «(57 78 | 86 42 | 46 | 11 
Pembina...... . 58 | «O65 86 | 64 48 | 44 09 
Pike’s Peak. | 29 | 36 64 60 14 | 16 } 11 
Portland...... | 60 | 63 15 | 80 4.4 | 562 | 12 
Red Bluff..... of 75 87 25 23 2.3 31 | 13 
Roseburg .... .| 58 «(| «(G4 72 #| 73 40 | 48 | 12 
Sacramento .... | 75 | 8t 40 | 32 a8 |; g6 0.9 
Salt Lake City... wil 63 7114 28 13% 1.8 11 | 06 
Umatilla......... -| 63 67 53 55 34 40 | 12 
Virginia City ot 49 | 70% 61 15 | 2.5 1.2 0.5 
Winnemucca... .| 55 72 ~=6 |) 88 4 6|)~ «(12 1.2 1.0 
Yankton | o% | 7 | | 63 92 | 15 





| 
| 
| 
| 
| 


The ratios thus obtained I entered on a map, on which I had 
first drawn a line representing the southern limit of the con- 
trol of the cyclone over the winds as shown by the daily maps 
of the Signal Service. After entering these numbers on the 
map I drew lines representing first, a reduction of the moisture 
of the air to one-half (ratio 0.5), then for a reduction of three- 
quarters (ratio 0.75) and then the line of no reduction (ratio 
1.0.) The result is shown on the accompanying map. 

The area where the Chinooks were most marked is that inclosed 
by the line of one-half reduction. It includes the most of Wyo- 
ming, much of Montana and some of Dakota. To the south its 
limit runs north of Salt Lake city. The line of one-quarter 
reduction includes the region where the Chinooks would still be 
appreciable. It takes in the most of Idaho, much of Colorado and 
Dakota, and the extreme western part of Kansas. The line of 
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no reduction, where the Chinooks would not be felt, runs in a 
curve from Pembina to Pike’s Peak. On the west itruns so par- 
allel to the Cascades, Blue mountains and Coast range as to make 
one think that it really belongs on them. 

These are the limits for one set of Chinook winds, but this is 
a fairly typical case and the limits of the Chinooks generally 
are probably not far from the limits in this case. To the north- 
ward the curves are open and the Chinooks evidently extend 
into the British Possessions. I have not the means of ascer- 
taining how far north they go nor are the paths of the} cyclones 








north of our territory well enough understood to enable us to 
draw any conclusion. Mr. G. M. Dawson, however, states that 
he has observed them as high north as the Peace river. 

It seems therefore, that the Chinooks affect a very extensive 
area. Its extreme southern limit must be near the Mexican 
boundary while the northern is near Peace river. Its western 
limit is formed apparently by the first lofty mountain ranges east 
of the Pacific coast, viz: the Sierra Nevadas, and probably their 
continuation into British Columbia. The eastern limit is not 
well defined, but as they reach Bismarck, and this is about five 
hundred miles in a perpendicular distance from the backbone of 


the continent, we may safely put this limit as at least five hun- 
25 
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dred miles (more probably, seven hundred and fifty miles) east of 
the main divide. The whole makes an area of about one thous- 
and seven hundred and fifty miles long by one thousand or more 
broad. About two-thirds of this lies within the limits of the 
United States; the remainder in the Dominion. It covers the 
whole of Idaho, Montana, Wyoming, Utah, and Colorado, the 
largest part of Dakota and a western slice of Nebraska and 
Kansas. The winds are especially noteworthy in the northern 
tier of territories and strongly affect their winter climates. The 
same is undoubtedly true of the territories of the Dominion 
immediately to the north of them. 


V—Effects of the Chinooks. 


A marked effect of the Chinooks is the amelioration of the 
winter temperature caused by them. Onthe arrival of the Chi- 
nooks the winter appears to yield. The air becomes mild and 
to the residents of this naturally dry region, appears balmy and 
spring-like. This effect felt on the arrival of the Chinooks, 
appears plainly in the winter isotherms as can be seen on any 
correct climatic map. The winter isotherms descend from their 
western course from the great lakes, but begin to rise again after 
they cross the Mississippi river, and attain a higher latitude just 
east of the Rockies than they have over the great lakes. It 
results that the average winter temperature on the plains east 
of the Rocky Mountains, in the great interior basin and the nar- 
rower interior valleys to the north, is, notwithstanding their con- 
tinental position and high elevation, actually higher than on the 
same latitudes east of the Mississippi river. At the same time 
the range of temperature for the northwestern plains is greater, 
and the changes more sudden and severe than in the Northern 
States and Canadian Provinces just north of them. 

A curious feature is that the drying effect of the Chinooks 
appears to extend farther east than their warming effects. This 
can be drawn from the preceding table, though not directly, on 
account of the warmth belonging properly to the cyclone, and 
also to a disturbing cyclone which, about that time came up from 
the southwest. It appears, however, that while the Chinooks 
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caused an increase of temperature of over 20° at Virginia City, 
there was no change at Bismarck. As these two stations lay 
well within the power of the northern cyclone, we may conclude 
that by the time the Chinooks reached Bismarck, not only were 
they no warmer than the air displaced, but they were enough 
colder to neutralize the increase of temperature naturally caused 
by the cyclone. The line of no change of temperature from 
a chinook would, therefore, lie within the line of no reduc- 
tion of moisture, and this is in accordance with general princi- 
ples, for the dry air would take up whatever moisture it found 
in its way and in doing this it would be chilled by losing the 
heat required for evaporation. 

The drying effects of the Chinooks would cause a thaw with- 
out floods, a heavy layer of snow could disappear without caus- 
ing a notable increase in the running water. The snow appears 
to pass directly into the form of vapor and, instead of melting, 
simply vanishes into thin air. This is so remarkable a phenom- 
enon that it always attracts general attention. Another effect is 
that the dryness tends to preserve the dried grass on which the 
prosperity of the plains so much depends. Moist thaws, fre- 
quently repeated, would take its virtue from it, but these dry 
thaws simply make it accessible to cattle without seriously injur- 
ing it as cured hay. But such changes would be injurious to 
trees and in them can be found one reason for the difference 
between the eastern and western slopes of the mountains. The 
contrast is always remarkable whether on the Rockies or the 
Cascades. The eastern slopes are bare, rugged and sombre; the 
western heavily clothed with timber. These trees, (largely conif- 
erous) which can endure without injury, very low tempera- 
tures, and even very considerable changes in temperature, are 
very sensitive to extreme dryness. The dry air injures the foli- 
age, and when accompanied by wind, may kill the cambium on 
the windward side of the trunk, thus permanently injuring, and 
in time destroying the tree. The Chinooks have probably 
played an important part in the treelessness of the western plains 
and interior basins. 


VI—Some Special Features of the Chinooks. 


The phenomena of the Chinooks vary much within the range 
of its influence and their direction and intensity depends on the 
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immediate topography at the place of observation. The direc- 
tion of the wind may be much changed by the topography, and 
the Chinooks may be felt at such a distance from the originating 
mountains that the general cyclonic action may completely 
change the point of compass from which they apparently come. 
In the mountain valleys, the direction would depend on the direc- 
tion of the valley. 

The intensity of the change in temperature and humidity 
decreases with increase in distance from the mountains. In the 
mountains themselves there may be great changes in short dis- 
tances. In narrow, steep valleys with high, perpendicular walls 
when favorably placed, the phenomena may become as highly 
intensified for the Chinooks as they do for the Faehn. In the nar- 
row valleys of the eastern outlines of Pike’s Peak, Professor Loud 
pointed out to me, last June, places where the tender foliage had 
been dried and crisped, apparently scorched by the hot wind that 
had come down from the yet snow-capped tops of the mountains. 
Professor Loud, who is a resident and a careful observer, had 
come to he conclusion that this was the proper explanation of 
the phenomenon, independently of an acquaintance with the 
Chinooks. 

The Chinooks should not be distinctly felt on the mountain 
tops and it will be seen in the preceding table that, while pre- 
vailing elsewhere, it was not felt on Pike’s Peak. In general, 
the mountain ridges would not experience the rise in tempera- 
ture and near the fall in moisture which are felt to the east of 
them. Near where the centre of the cyclone crosses the moun- 
tains the rise in temperature would be felt on the western slope 
and even on the mountain ridge, but this would be with an 
increase of relative humidity and the air would feel moist. 
This probably explains a phenomenon, often mentioned in Mon- 
tana, that the warmth is felt across the mountains and that 
the Chinooks make the snow so compact high up the western 
slopes that, when again frozen, it entirely stops prospecting and 
interferes seriously with mining operations. The phenomena 
on the windward-side of the mountains are generally those of a 
wet thaw, on the leeward those of a dry thaw. 
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The signs of approaching Chinooks are not easy to recognize, 
and the only reliable predictions are based on a knowledge of 
the weather to the westward of the place of observation. Dur- 
ing the occurrence of Chinooks the lower clouds are usually 
absent, and the sky is often entirely clear. 

Similar phenomena should occur on the western side of the 


mountains when the cyclone passed south of the station, but 
the Signal Service Stations are not generally favorably situated 
and the usual path of the cyclones in winter is to the north. In 
the records to which I have access I have found traces of this 
reversal but no good typical case. Effects of a similar charac- 
ter must also occur along the Alleghanies but the comparatively 
small elevation of this range, its proximity to the sea, and the 
very frequent alternations of cyclones and anti-cyclones, together 
mark them until they,are scarcely to be detected. 


Mark W. HarrRINGTON. 
ANN ARBOR, February, 1887. 


OBSERVATIONS OF ATMOSPHERIC ELECTRICITY. 


It is but natural and fitting to refer to the labors of those who 
have preceded us, in any line of work, and to make note of the 
separate steps by which the knowledge of our time has been 
gained. The subject of atmospheric electricity has attracted 
general attention from the scientific world for at least two cen- 
turies and the number of distinguished names that have been 
engaged in the discussion is not excelled in any kindred subject 
of physics. And yet the present state of our knowledge of at- 
mospheric electricity is altogether unsatisfactory. Much has 
been advanced on grounds purely speculative, and a small 
amount of experimental evidence been far stretched to support 
likely theories. An account of the chief investigators and their 
work, is in the main, but a historical succession of ideas which 


NoTE —The following articles give long historical accounts. 

“ Ueber die Ursache und die Gesetz der Atmosphirischen Electricitiit von Prof. Franz 
Exner, Repertorium der Physik, Band XXII, H. 7.” 

“Ueber atmosphirische und Gewitter Electricitit ” von Dr. Edmund Hoppe, Meteor. 
Zeits. Heftes, 1, 2, 3 und 4, 1885. 
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have held for a time and finally became untenable. There is in- 
deed in the history of this subject so much that simply encum- 
bers and obstructs, that wherever possible, it should be elimi- 
nated from all later discussion. For this reason and for the ad- 
ditional one, that in many late articles on atmospheric electric- 
ity, the names and ideas of all who have worked in this field, 
are narrated in detail, it is thought best to confine as much as 
possible the historical account of the progress made in the study 
of atmospheric electricity. 

We begin with the experiments of Benjamin Franklin in 1752, 
which attracted wide spread attention, as much perhaps from the 
interesting manner in which they were described, as from their 
own great intrinsic value. “It is of more importance” wrote 
Franklin* “that knowledge should increase, than that your 
friend should be thought an accurate philosopher.” For this 
reason, he communicated to others, his ideas and imperfect ex- 
periments, with the design of exciting in them the ambition to 
carry out and improve on his suggestions. 

Franklin was the first to prove in general the identity of 
lightning and the electricity developed by the friction machines 
of that time. The famous kite experiment is described in a let- 
ter dated October 19th, 1752. 

“Make a small cross of light sticks of cedar, the arms so long 
as to reach to the four corners of a large thin silk handkerchief 
when extended. Tie the corners of the handkerchief to the ex- 
tremities of the cross, so you have the body of a kite, which 
being properly accommodated with a tail, loop and string, will 
rise in the air like those made of paper, but being made of silk 
is fitter to bear the wet and wind of a thunder gust without 
tearing. To the top of the upright stick of the cross is to be 
fixed a very sharp pointed wire rising a foot or more above the 
wood. To the end of the twine next the hand is to be tied a 
silk ribbon, and where the silk and twine join, a key may be 
fastened. This kite is to be raised when a thunder gust appears 
to be coming on, and the person who holds the string must stand 
within a door or window, or under some cover, so that the silk 


*Letter XII Franklin’s experiments on Electricity 
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ribbon may not be wet, and care must be taken that the twine 
does not touch the frame of the door or window. As soon as the 


























! 
DATE. | NAME. EXPERIMENTS. REFERENCES. 
_— "| rs eens . ee Observations on the elec- Franklin's letters, E Phil. 
1752 |Kinnersley, I ivsiscccncvenisonnien trification of air Trans. 1763, 1773. 
1752 |LeMonnier, Paris...............ccesesses we mee py elec- sem, de Paris, 1752 
7 . —_—es Observations on theelec-- Mem. Sav. Etrange, li 
1752 «=| DeRomas, Paxis..................seceeses trification of air. (1755). 
1752 ‘Abbe Mazeas, Paris............0.. 0000 gS Phil. Trans. 1753. 
: “Recher. sur les causes, 
etc., a. ae 49-54. 
_  Shetetiet Mande Speculations on the,“ Recueil des ettres, etc., 
1752 \Abbe DeNollet, Paris...........ccecee: theory of electricity. | Paris, 1753. 
“Letters sur l’elec.” 
Paris, 1774. 
Experiments on electri- PhILT XLVII, 
_ we fication of clouds and Phil. Trans. 1751, 
1752 EN, Fe cesesctetensseneseenns protection from light-| 1752. 
ning 
Obs, of positive and neg- 
SU FEI, Bassa cies sctcccticeces ative electrification Franklin’s letters. 
of clouds. 
Franklin’s correspon- 
; dent. who introduced 
CoOINSON, LONMON......000ccccerccececeee F’s experiments to the 
| notice of the R. 8. ' 1c] EI B 
- j . ee Systematic observation|Lettere del Elettric., Bo- 
1753 | Pere G. B. Becaria, Turin.........../ “with an electroscope | logna, 1758. ’ 
Experiments and obser- r~ ane , me a 
1754 |D’Alebard, Paris................s.0ces vations during thun-\«Hist, abregu  d’ebe,” 
der storms wee ; 
—_ wae Mem. Paris, 1769-72, 
1769 |Cotte, Paris... sacs sussseesssssnee ee 6 RN ee, ee See 
By. | 1783. 
172 |Ronayne, LOndon..........seseeseeeee wor = re |Phil. Trans. 1772. 
OE i iitcciniecsiitctinsstinciabai Olcctroneter  2"8*-/Phil. Trans. 1772. 
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under duals come over the kite, the peicted wire will draw 


the electric fire from them, and the kite with all the twine will 
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be electrified and the loose filaments of the twine will stand out 
every way and be attracted by an approaching finger. And 
when the rain has wet the kite and twine, you will find the elec- 
tric fire stream out plentifully from the key on the approach of 
your knuckle.” 


Franklin also erected upon his house an iron rod, with two 
bells to give notice when the rod was electrified, and the differ- 
ent experiments he made with its aid, charging Leyden jars and 
testing the sign of the electrification, lead him to this conclusion 
—“that the clouds of a thunder gust are most commonly in a 
negative state of electricity but sometimes in a positive state.” 

Franklin’s experiments as has been said, attracted much atten- 
tion. The most prominent of those who gave their attention to 
this matter, were Le Monnier, Canton, Becaria, Kinnersley, and 
Muschenbrock. It must suffice here to mention the names of 
the chief investigators and very briefly to note their results—to 
the beginning of the nineteenth century. The names of these 
investigators are given in the table on the preceding page. 

With the beginning of the 19th century, the question of the 
origin of atmospheric electricity attracted considerable atten- 
tion. Erman, a German philosopher advanced the hypothesis 
of a negatively charged earth, with the air as a dielectric, and 
that all the measurements and experiments made up to that 
time, were to be explained on the ground of induction. Some 
years later the chief sets of observations, that have been made 
in the subject begin. At Kreuznach and St. Louis the Dellmann 
form of apparatus was employed. At Brussels and Munich, the 


Peltier form of apparatus was employed. At Naples, Rome and 


Vesuvius, Palmieri’s methods, and at Greenwich and Windsor,— 
Thomson’s instruments. At Paris with Mascart’s modification 
of Thomson’s instrument—and in this country with Thomson, 
Mascart, and modified forms of both. We shall give briefly the 
results of the more prominent investigators who have made con- 
tinuous observations for any length of time, beginning with 
Schibler,* who for twenty years made observations, at Tabingen. 


* Journal de Schweigger, 2d series and Grundsiitze des Meteor., p. 136. 
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He found from hourly observations that the curve of diurnal 
variation gave two maxima and two minima, the first maximum 
in the morning about 8 o’clock, and the second in the evening at 
a corresponding hour. The minima occurred before sunrise in 
the morning and about sunset in the afternoon. For the 
monthly variation he gives the following values, in degrees of 
the instrument used, 





Jan. Feb. March. April. May. June. July. Aug. Sept Oct. Nov. Dec. 
18.5 9.7 7.8 7.9 8.3 9.5 10.8 10.4 12.3 18.8 16.3 


the mean value being 12.2. Of 110 cases of rain, Schibler 
found 63 to give negative indications, while 47 were accompan- 
ied with positive indications; while in the case of snow, of 33 
observations, 27 were accompanied by positive and six by nega- 
tive indications. 

Peltier’s modifications of the electroscope and his views on 
the origin of the electricity lead to the series of observations 
made by A. Quetelet, the Director of the Observatory at Brus- 
sels; beginning in the month of August, 1842, and continued 
until the end of August of the following year. At first it did 
not seem as if any diurnal or annual period could be obtained 
from the observations, for several reasons, the chief of which 
was the difficulty of measuring nicely the separation of the gold 
leafs. With the introduction of the Peltier electroscope, how- 
ever, the observations were again resumed. From the first ser- 
ies of observations made each day about noon, we have only the 
general statement that the electricity was strongest during the 
winter months and generally positive. The few casés in which 
negative electricity was observed, were in the main during spring 
and autumn, and in particular, during cloudiness or rain. The 
second series of observations was begun about the middle 
of the year 1844, and continued regularly up to the present 
time.* 

The following table gives the means of the values obtained 
for the electricity of the air. 


* Annales de L'Observatoire R. de Bruxelles f. VII, 1849. 
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ELECTRICITY OF THE AIR. 





Means of Observed Means of Proportional 
Defiections Values of Defiections. 

: . Mean. ‘ 

5 1846 1847 1848 1845 1846 1847 


SJANUaLy.......ccceeres 50° 63° , 53° 471 562-957 
February Bf 45° 45° . M8 256 413 
March 26° 47° 36° d - 262 95 

23 30° 2 27° 95 94 

19° 21 21° - 163 49 

18 

14° 


22° 








September........... 29° 2s 23 
October. an 

November. BS 41° 
December 


Means. 5 30 3i 


From which we may say in general that: 

1. There is a maximum in January, with a steady decrease 
until June, when a minimum is reached, with a steady increase 
during the rest of the year. 

2. The maximum and minimum of the year are respectively 
in January and June, and the electricity is three times as great 
in the former as in the latter month. The mean values are ap- 
proximately reached in March and November. 

3. The actual maxima and minima for each month, follow a 
curve closely corresponding to that of the monthly means. The 
means of these extremes give a curve similar to that of the 
annual variation. From what precedes it would seem that the 
curve of electrical variation is nearly the reverse of that of the 
air temperature. 

Electricity during hail, snow or rain. Negative values have 
not been observed except during rain. Sometimes a strong 
electrification, perhaps positive, perhaps negative, has been ob- 
served either just preceding or following rain. During four 
years’ observations negative electricity was observed but twenty- 
three times and only once during the four months of October, 
November, December and January. These negative values asa 
rule occur at times of rain and cloudiness. Of the cases cited, 
six were during rain, nine just before rain, five just after rain, 
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two while distant rain was falling, and one without any apparent 
relation. 

Diurnal variation. There would seem to be two maxima 
and two minima in the twenty-four hours. The maximum of 
the morning occurs about 8 o'clock, and that of the evening 
about 9. Of the minima one occurs about 3 P. M. and the other 
during the night. This agrees with De Saussure’s results— 
which give two maxima a few hours after sunrise and sunset; 
and the two minima, a few hours before sunrise and sunset. 
Schibler gives similar results, finding for the month of August, 
the two maxima at 7:30 in the morning, and 8:30 in the evening, 
and the two minima at 2 o’clock in the afternoon, and five 
o'clock in the morning. 

Clarke, who made observations in 1839, at Dublin, obtained 
results differing from those of Saussure and Schibler. The 
first minimum, according to his observations, is at 3 a. M., the 
electricity increasing from then until 10 a. M., when there is a 
slight diminution until 11, when it again increases until 3 P. M., 
when it again diminishes and more rapidly than before until 5 
P. M., When it increases slightly until 7 p. m., falling from this 
time until 3 o’clock the next morning. These results,* accord- 
ing to Quetelet, agree very closely with his own, and in sum- 
ming up he concludes as follows: 

1. The electricity of the air at any given height has a diurnal 
variation presenting two maxima and two minima. 

2. The times of maxima and minima vary with the seasons. 

3. The first maximum occurs in summer about 8 A. M. and in 
winter about 10 a. m.; the second maximum in summer about 9 
p. M. and 6 p. Mm. in winter. The time interval separating the 
two maxima is then about thirteen hours in summer and but 
eight in winter. 

4. The minimum occurs about 3 p. M. in summer and 1 P. m. 
in winter. The observations were not sufficient to establish the 
night minimum. 

5. The time when the mean is greatest during the day is about 
11 A. M. 


* Proc. Irish Acad., Vol. I. p. 87. 
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From the observations made at the observatory at Munich by 
Lamont, in 1850-51, with a Peltier form of electrometer and pur- 
suing methods analogous to those employed at Brussels, we have 
the following results: The methods and instruments are de- 
scribed later on. 

Observations at Munich.* 
Monthly 
Mean. 


3.98 3.34 
3.56 2.62 
3.56 3.80 
August........... 4. .79 4. 3.75 3.95 
September 3.96 3.63 3. ’ 3.25 
October. t .63 5.9 : .93 
November 5. 83 5. 5.66 
December...... 5. 5. 3. 75 4 
1851. 
January - 5. i. 5.29 6.83 
February....... . 5. 3.26 6.43 
on 5.29 6.§ .39 5. 5.30 5. 
3.24 
2.56 
2.91 3. 2.66 
3.50 3.15 3 60 
August 5.66 3.90 3. 2.99 3.14 3.03 2.70 
September..... 3. 3. : . 3.19 2.83 3.05 2.87 
October 3.9 76 4.49 3.20 3.54 3.59 3.14 3.07 
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From the observations made at Kreuznach,} beginning in 1852, 
Dellmann found two mean yearly values which nearly agree, but 
the mean monthly values differ considerably. 

These last for two years are as follows: 


Jan. Feb. March. April. May. June. July. Aug. Sept. Oct. Nov. 
130.8 142.4 190.2 172.6 


191.5 187.6 150.9 183.7 114.2 122.9 128.7 
5 128.4 114.1 119.1 118.7 149.3 154.1 163.1 226.2 


169. 140.4 150.6 





For the different divisions of the day: 
1852. Jan. Feb. Mar, April. May. June. July. Aug. Sept. Oct. Nov. 
Morning... 109.3 113.5 127.2 137.2 160.7 140.2 135.9 161.6 173.2 1504 229.8 
Afternoon. 242.4 151.0 162.2 140.3 79.7 94.2 105.0 127.6 142.7 169.0 217.8 
Evening.... 156.9 156.7 162.3 107.7 101.8 122.9 115.3 158.6 146.4 169.8 





* Pogg. Ann. LXXXV, 1852, pp. 494-504; LXX XIX, pp. 258 et seq. 
+ Pogg. Ann. b. 59, p. 258. Phil. Mag. Vol. XV. p. 463. 
b. 89, p. 278. 
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The means, for the morning 152.3, for mid-day 159.2, and for 
evening 154.2; the mean of all being 155.2. 

The tables show also a minimum in May and a maximum in 
December, and these almost in the ratio of 1 to 2. Positive 
electricity seems to be the general condition of the air, except 
during rain and other disturbances. Smoke and fog generally 
give high positive values. Dust usually causes change from 
positive to negative for several hours, and to a degree exceeding 
the positive. Rain gives sometimes high positive, sometimes 
high negative, the latter often when the rain has just ended. 


Snow almost always gives high positive. 


ALEXANDER McADIE. 
[TO BE CONTINUED.] 





CURRESPONDENCE. 


LOCAL WEATHER PREDICTIONS. 


To THE EprTors.—So much complaint has lately been made about the 
inaccuracy of weather predictions as made up by the Signal Service, that 
I was induced to write a short article describing a plan which I have 
adopted for making up weather predictions and which has proved highly 
successful with me. Some time agoI sent you a paper containing this 
article, and I herewith inclose the article as printed. In reading the 
February number of your journal I was pleased to learn that the same 
plan has been tried at the Blue Hill Observatory with success, and Mr. 
Rotch in his article has more fully explained its operation. 

In direct contrast with this I notice the article containing the adverse 
opinion of Dr. Hinrichs concerning the success of local predictions. Now 
I do not imagine that the percentage of successful Signal Service predic- 
tions has fallen much if any below its usual standard, but the introduc- 
tion of weather flags has brought its predictions much more prominently 
before the public. I would earnestly advocate a fair trial of the plan set 
forth by Mr. Rotch, and I feel confident that the percentage of success- 
ful predictions would be largely increased; such has certainly been my 
experience here, and I am aware of no reason why it would not prove as 
satisfactory at other places. By this plan each observer would become 
more rapidly acquainted with the laws which govern the formation and 
movement of storms, than he could in any other way, and if interested 
in his work would soon become possessed of a large amount of practical 
information on the subject. No matter how small the percentage of suc- 
cessful predictions may be where this plan is tried, they will always be 
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larger than those of the Signal Service. The predictions of the Signal 
Service must always cover too large an area, and this in itself works 
against their local accuracy, for when rain is predicted for Maine, New 
Hampshire, Vermont and Massachusetts, if a slight shower occurs in the 
northeast corner of Maine, it is recorded as a successful prediction, but 
a citizen of Boston or Worcester would think differently. In my opin- 
ion this plan is the key to the whole situation, at least the only one 
which is within our reach, by which we may be able to increase the 
accuracy of future weather prediction. Hoping that it may be given a 
fair trial in the near future. I am very respecttully yours, 
J. BRADFORD SARGENT. 

LEICESTER, MASs., Feb. 28, 1887. 

[The features of Mr. Sargent’s plan are given in the following, which 
is taken from the paper to which he alludes: 

The plan which I would suggest is that each Signal Service observer 
be furnished with a tabulated statement of the weather, as made up at 
Washington from the telegraphic reports of the 7 A. M., 3 P. M., and 10 P- 
M. observations. From this he can quickly make his own synoptic chart 
showing the exact state of the weather over a large extent of country. 
The observer having carefully studied this chart,and naving learned the 
local causes which may influence the weather at his own station, is far 
better able to predict the weather for his own locality, than the Signal 
Service is or ever can be; for it is impossible for predictions made at any 
one station to take into account local causes which influence the weather 
at distant stations. By this plan each observer would become a careful 
student of meteorology, instead of a mere machine, and as his experience 
increased, his predictions would become more accurate. This plan is 
very easily put into operation and need not materially increase the ex- 
pense of the Signal Service, and I will guarantee that the percentage of 
accurate predictions will be greatly increased thereby, if proper care is 
used. I have displayed weather flags for about two years, and have been 
interested in the study of meteorology for a much longer time. For the 
first ten months I displayed the flags as ordered by telephone from Bos- 
ton, where a telegraph message was received from Washington for 
general distribution. I soon found that this method was not sufficiently 
accurate, and I adopted the plan of making my own weather charts from 
the tabulated statement of observations printed in the Boston morning 
papers. Combining this with local observations, I soon found that the 
accuracy of my predictions rapidly increased, and if I was unable to ob- 
tain this daily table of observations I would give up all attempt at 
weather prediction. 

The plan is an excellent one and the only objection to it is that in 
many places it is, at present, impracticable to get the weather reports in 


time to make the prediction.—H.] 
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THAT OPTICAL PHENOMENON AGAIN. 

To THE Epirors.—There was observed here an optical phenomenon 
similar to that noticed in February JOURNAL. June 5, 1885, at 7 P. M., 
there was a haziness covering one-third of sky in the south with a ray 
projecting to the east. Tornadoes occurred June 7th in Iowa, Illinois, 
and Missouri. 

Again at 5 p. m. (date lost) there was in the entire atmosphere a 
brownish, weird appearance, that was not dust. Tornadoes occurred on 
the same afternoon in Illinois. 

Sixteen hours before the tornado at Brownsville, Missouri, April 18th, 
1882, balls of fire were seen quite numerous at a place eighty miles east 
of the location of the storm. Yours truly, 


J.S. LLEWELLYN. 
MEXIco, Mo., March 20th, 1887. 





DR. HANN’S CONTRIBUTIONS TO THE FCEHN-LITERATURE. 


To THE EpiTors.—I acknowledge with my best thanks the receipt of 
the METEOROLOGICAL JOURNAL for February, 1887. Give me leave to 
make some remarks on the very interesting paper on the Chinook winds. 

In 1866 I proved, that the S. E. winds of Greenland (west coast) par- 
take of the same character as the fehn in the Swiss Alps. (Hann: Ueber 
den Ursprung des Féhn. Zeitschrift der Oesterr. Gesellschaft fiir Mete- 
orologie B. I, October, 1866.) By that I demonstrated that the foehn of 
the Alps could not arise in the Sahara. , 

After this I (not Jellinck) called attention to the fact, that likewise in 
other mountain ranges on the lee side feehn winds occur. 

In my Hand-book of Climatology (Hand-buch der Klimatologie, Stutt- 
gart, 1883) I have treated the question of the foehn in a general way, pp. 
209-220, and the chinook winds, p. 599, according to Mackenzie and Daw- 
son. Very respectfully yours, 


V. HANN. 
HOHE WARTE BEI WIEN, AUSTRIA, March 11, 1877. 





“AN EXPERIMENT IN LOCAL WEATHER PREDICTION.” 
ERRATA. 


In my article in February JOURNAL, in the first line, for years read 
weeks, since, while it. is no doubt true that “during the past few years 
there has been considerable complaint of the inaccuracy of the Signal 
Service weather predictions,” yet, these complaints seem to have been 
louder within the past few weeks. 
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In the next sentence it is stated that “certain marked failures on 
holidays when the public was interested, perhaps attracted more atten- 
tion than they desired,” and though this is no doubt correct, if “they” 
be considered to refer to the officials at the Chief Signal Office, yet the 
writer was charitable enough to make “they” apply tu the failures and 
to say deserved in place of desired. 

On page 457, lines two and eight, for rates read ratio, and on page 458, 
line four, substitute prophesy for prophecy. A few other misprints are 
self-evident. A. LAWRENCE RoTcH. 





SEVENTEEN STARS IN THE PLEIADES. 


To THE Ep1IToRs.—In speaking of the Pleiades Prof. Newcomb says: 
The six larger stars are those easily seen by ordinary eyes, while the four 
next in size having four rays each can be seen by very good eyes. About 
an inch from the upper right hand corner are a pair of small stars which 
a verv keen eye can see as a single star. 

On February 8, at about 8 Pp. m. I 
was testing my sight on this clus- 
ter, and found I could see not only 
the eleven which he mentions, but 
I saw distinctly all those repre- 
sented in this chart. 

Between Maia, Electra, Merope 
and Alcyone, and also north of Al- 
cyone and Atlas, I saw several other 
stars, but could not retain them 
(i.e., the image was not continu- 
ous); however, they invariably ap- 
peared in the same positions. The 

full moon was nearly an hour high and about 90° distant, the Pleiades 
being quite near the meridian. 

The chart in Newcomb’s astronomy is the only one of this constella- 
tion I have ever seen, and with it at this time I was not at all familiar, 
furthermore, never before had I seen other than the six larger stars, this 
being the first time I had ever tried my eyes in this way; consequently, 
my seeing these smaller stars, could not have been in either memory or 
imagination, and whether it was owing to the purity of the atmosphere, 
or simply in my eye, I can not say, from lack of observation. 

HERMAN MARKHAM. 
ANN ARBOR, Feb. 22, 1887. 

{I have frequently seen 13 stars in the Pleiades. Kepler says that 
Moestlin could hold 14 steadily, and this number is reported in a few 
otber cases. Carl von Lithold says 11 are frequently perceived and 
speaks of 16 as a possible number, but Mr. Markham’s record of 17 is, so 
far as I know, unique.—H.] 











BAILEY’S G0 INCE GOSMOSPHERE 


With metal coverings and constellation 
figures is worth “all the Globes and Tel- 
lurians ever constructed for making 
plain the causes of Celestial phenomena.” 
“The constellations and their motions 
are shown in correct position and not 
reversed as in the ordinary Celestial 
globes.” 

“The changes of seasons and varying 
length of days are clearly shown.” “An 
indispensable help in teaching Astro- 
nomical facts.’ 

Correspondence solicited with one 
good teacher in each State who has the 
ability to sell goods and time to devote 
to it. Address" 


"MICHIGAN SCHOOL FURNITURE CO., 


Northville, Wayne Co., Mich. 


EVER Bookkeeper, Banker, Broker, Guardian, Judge, Lawyer, ‘Irustee and ail concerned 
in the computation of interest, the division and settlement of estates, the negotia- 
tion of securities, or the borrowing and lending of money SHOULD SEND FOR A CIRCULAR describing 
“Watson's Interest, Discount and Investment Tables,” the great work of the late Prof. James C. 
Watson, formerly Director of the Observatories and Professor of Astronomy at the Universities of 
Michigan and Wisconsin, and A of me Michigan Mutual Life Insurance Company 
REG STER PUBLISHING co., Ann Avbor, Mich, 


TO ADVERTISERS! Bistory of the University of Michigan, 


For a check for $20 we will print aten-line advertise [by Miss Lizzie M. Farrand 800 pp, cloth 
ment in One Million issues of leading American News- heavy paper. Price, $1.00. A few remaining 
pers and complete the work within ten days. | This | copies of present edition at 60 cents post paid. 
at the rate of only one-fifth of a cent a line, for 1,000 REGISTER PUBLISHING CO., 
Circulation! The advertisement will appear in but . 
a single issue of any paper, and consequently will be Ann Arbor, Mich. 
placed before One Million different newspaper pur ° 
chasers ;—or FIVE MILLION READERs if it is true, as is | 
sometimes stated, that every newspaper is looked at 
by five persons _on an average. Ten ‘lines will accom | 
modate about 73 words. Address with copy of Adv, 
and check, or send 30 cents for Book of 176 paves. 
GEO. P. ROWELL & CO., 10 SPRUCE St., New YORE 


~~ 
fim, a | 


» 
4 


4 
tp 
Tay. 

~. 


SS 


Ay, 
\S 
XQ 


\ 


We have just issued a new edition (the 16Ist) of our 
Book called “ Newspaper Advertising.” It has 176 
ages, and among its contents may be named the fol After Forty gears’ 
ie ing Lists and Catalogues of Newspapers :— experience in the 
DAILY NEWSPAP. E RS IN NEW YORK CITY, with preparation of more 
their Advertising Rate | than One Hundred 
DAILY NEWSPAP EI RS IN CITIES HAVING more Thousand applic sations fi or patents io 
than 150,000 opinion, ee all but the best. | the United States and F tg ign coun- 
DAILY NEWSPAPERS IN CITIES HAVING more tries, the publishers of the Scientifie 
than 20,000 popul: ation, eens: all but the best American continue to act as solicitore 
A SMALL LIST OF NEWSPAPERS IN which to ad for patents, caveats, trade marks, Copy- 
rtise every section * the country: being a choice |} rights, etc., for the United States, and 
ion made up With great care, guided by long | t? ¢btain patents in Canada, England, France, 
experience. . © | Germany, and all other countries Their experi- 
ONE NEWSPAPER IN A STATE. The best one for an ©?°° a unequaled and their facilities are uusur 
- “ ts pati Sw passec 
OARS AINS IN ADVE a TISING IN DAiL Y Newspapers | ; Drawings and spec ifications prepared and filed 
in many principal cities and towns, a List which offers » Pat um e on short notice — re 
‘culiar mducements te some advertisers. yd o charge for examination o mocets 
LARGEST CIRCULATIONS. A complete list of all owe ce : 
im ican papers issuing regularly more than 25,0 : : ined through Mann £Co.are noticed 
h rf NTIFIC AMERICAN, — h ae 
7 > ~ he lar t circulation and is the most influentia 
Hie ay ~~ ae pad My (poe AL NEWSPAPERS, cover- newspaper of its kind published in the world 
nee Mnpeted Pad feaeaas, The advantages of such a notice every patentee 
wep ry im] unders hands. 
unty seat. a ; This ls irRe id splendidly illustrated newspaper 
LECT LIST OF LOCAL yy 4 & 4 > is publis hed WREI < LY at 23.00 a year, and ts 
WSPAPERS, in which ad | Bey a 4 admitted to be the _ paper devoted to science 
ments are inserted at gf@&4 ) - = ‘ mechanics, inventions, engineering works, and 
t . ‘ o other departments of industrial progress, pub- 
VILLAGE NEWSPA ; li . ved in any country. It contains the names of 
in which advertise ~\ Fi nes all epee ggg ge rag agate A age nongen patented 
sare inserted for $11 a ay,” Y each week. ry it four months for one dollar 
l appear in the whole an) YS ae Sold by all newsdealers. 
ne-half of all the Ameri- A E> If you have an invention to patent write to 
can \V klies. : Munn & Co., publishers of Scientific American, 


t P - , OE : 861 Breadway, New York 
it toany address for THIRTY CENTS. Haudbook about patents mailed free. 











i) ey 


lA 


5. 


AUGURATE. 


8 inch Dial. 


$S+,00. 





(Metallic. ) 


Special Thermometers for Meteorologists with or without Telemeter 
attachments. 


AGENTS: 
THE FAIRBANKS SCALE HOUSES 


In the principal cities of the United States. 


Medical and Surgical Sanitarium, Battle Creek, Michigan. 


THE LARGEST SANITARIUM IN THE WORLD. 


This Institute has for many years enjoyed an increasing patronage from all parts of 
the United States and Canada, during which time more than 10,000 Patients have enjoyed 
the benefits of its unrivaled facilities for the treatment of all forms of Chronic Diseases, 
including special departments for the Eye, Ear, Throat, and Lungs, together with dis 
eases peculiar to each sex. Every Remedial Agent of Known Value is Employed. 

The managers have spared no expense to perfect the appliances of the Establishment 
to the highest degree, cma regardless of cost; and a personal acquaintance with the lead 
ing Sanitariums of both this country and Europe, enables us to say that no where else in 
the world can the invalid in search of health find so great an assemblage of means and 
appliances for combating disease as found here. 

Address, for circulars and further information, inclosing stamp, 


SANITARIUM, Battle Creek, Mich. 














